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InTRoDUCTIon
Hospital Acquired Infections or Healthcare Associated Infections (HAI/HCAI), refers to infections associated with health care delivery in any settings (e.g. Hospitals, long-term care, and ambulatory settings) 1 . An infection is classified as HCAI, if it was not present or incubating at the time the patient was admitted to the health care facility or any new infection occurs more than 48-72 hours after admission and within 10 days after discharge from a health care facility. And it must be related to the procedures, treatments or other events. Date of event may occur mostly before the patients discharge or after the discharge also 2 .
According to WHO, over 1.4 million people worldwide suffers at a time from infectious complications following HCAI 3 . Majority of the Health-care Associated Infections are due to lack/ inadequate infection control measures during insertion and maintenance of indwelling medical devices among the intensive care patients [4] [5] [6] .
In the NHSN 2011 surveillance report, 45-79% of patients in adult critical care units had an indwelling catheter 3 . According to CDC report, 12%-16% of adult inpatients will be with an indwelling urinary catheter, of which, 3%-7% will be with high risk of developing CA-UTI 7 . Among various Health-care Associate Infections, Catheter associated Urinary tract Infection (CA-UTI) is one of the major health issue worldwide. It significantly increases the morbidity and mortality of patients, especially in developing countries 8 .
CA-UTI leads to various complications like cystitis, pyelonephritis, uro-sepsis, prostatitis, epididymitis, orchitis, etc., 7 It also causes significant emotional impact among the family members and patients. Markedly it increases the length of hospital stay, escalates the cost of healthcare expenditure and adds more pressure to the treating team. There are various predisposing/ risk factors for increase in incidence of HCAI rate in developing countries like, compromised sanitation, poor hand hygiene compliance, lack of trained personal for infection prevention, limited / lack of knowledge of proper use of PPE, compromised biomedical waste management policies and rampant misuse of antimicrobial agents 9, 10 . This descriptive analysis of HCAI surveillance study was aimed to know the quality of health care delivery system persisting, So that preventive measures can be adopted to prevent such events in the near future. The aim of this study was to determine the incidence rate, patient's distribution, bacteriological profiling and antibiotic sensitivity pattern of CAUTI.
MATERIAlS AnD METHoDS
In a tertiary care hospital, Puducherry, a descriptive targeted surveillance study was conducted, involving all adult in-patients with Foleys catheter for more than or equal to 48 hours. This study was done during January 2016 to December 2018. All in-patients who got urinary catheterization done outside the institute, patients less than 18 years, patients with urinary catheter other than Foley's catheter, patients with known UTI with or without treatment and adult with known sexually transmitted diseases were excluded.
Method of data collection
On a day-to-day basis, laboratory-based, as well as ward based, procedure directedtargeted HAI surveillance was done (using HCAI daily monitoring proforma) in all critical care areas and in all in-patient wards. Reports and data were periodically analyzed and on real-time, issues were critically analyzed. Following individual case based route cause analysis; corrective measures were taken and implemented immediately. And all the data were presented regularly at Hospital Infection Control Committee (HICC) meeting with corrective action report. Incidence rate of CAUTI was calculated using the quality indicator formula, i.e., Incidence Rate of CA -UTI = Number of Catheter Associated -UTI in each month /Number of Urinary Catheter Days in the same month x 1000. During daily infection control ward rounds by infection control team members, for all patients with Foley's catheter, the following key parameters like, necessity to cauterization, strict adherence of hand hygiene, any indication to remove the catheter at the earliest, maintenance of closed drainage system, position of urobags below the waist, adequate daily catheter maintenance care and whether aseptic measures followed meticulously were monitored and documented without compromise. Infection control training was given and insisted among all Health-care workers (HCWs) regularly throughout this study period and maintained. The CAUTI incidence rate, patient distribution, bacteriological profiling and 
RESUlTS AnD DISCUSSIon
During 2016, the overall incidence rate of CA-UTI was estimated to the highest of 7.9 CA -UTIs per 1000 Catheter Days. But in 2017 the incidence rate was 4.8 CA -UTIs for 1000 Catheter Days. Virtually, a study from Puducherry documented CAUTI rate of 6.1 per 1000 device days 11 . According to International Nosocomial Infection Control Consortium, CDC (INICC) report, during 2007 and 2012 involving 43 countries in a device associated module, the overall CAUTI rate per 1000 catheter days was 5.3 in adult and paediatric ICU 12 . Over the course of study period, in 2018 the incidence rate of CA-UTI was determined as 2.9 CA-UTI per 1000 Catheter days (Table 1 ). According to INICC India, data for HAI rates which was published in 2016 representing pooled data of 40 hospitals from 20 cities in India (10 years data) states that, the pooled CA-UTI rate was 2.13 per 1000 device days 13 . Month-wise distribution of CA-UTI incidence showed uniform peak during July and September, which could be due to the new batch of staffs and residents recruitment. However, the incidence of CA-UTI during the period of 2016 to 2018 was compared and it was found to be statistically very significant with Pvalue of 0.001 ( Table 1) .
The CA-UTI rate by CDC NHSN data for 2013 got reported as 2.1 per 1000 catheter days 14 .
As the CDC's NSHN HAI surveillance guidelines was globally accepted to follow, their data can be considered as a benchmark to compare our HAI rates along with national and state HAI data available. Very fortunately, our CA-UTI incidence rate in 2018 was almost equally similar to the CDC and INICC data 13, 14 . This was achievable only by constant individual case-based route-cause analysis and continuous education to the various levels of Health-care workers in our institute over the course of this study, especially to all the staff nurses and residents posted in all intensive and emergency care areas. With continues reenforcement and close direct monitoring of Foley's catheter insertion and daily catheter care by following strict adherence to Catheter insertion and maintenance bundle care approach, this bench mark scale was made to achieve among our patients [15] [16] [17] . Out of these patients with CA-UTI, majority of (69%) them were found to be male gender and followed by 31% of female patients. Among our 93 CA-UTI patients, majority (27%) of the patients belongs to 61 years and above followed by 50-60 years (25%) of age group. During 2016, the peak incidence was observed with age group 42-49 years (29%) and in 2017 & 2018 highest of 31% and 32% peak was documented among age group of 61 & above (Fig. 1) . Department-wise analysis of CA-UTI cases showed that the incidence was high in the department of General Medicine in all the three years 2016, 2017 & 2018 with 33%, 38% and 45% respectively. Followed by Orthopedics, 28%, 24% and 23% CA-UTI cases got documented during the study period respectively. Expect in 2016 (17%), during 2017 and 2018 from department of General Surgery lowest incidence was observed (7% and 9%) ( Table 2 ). This departmental variations in incidence could be because of their underlying comorbid/ primary predisposing clinical conditions like, uncontrolled diabetes mellitus, uncontrolled hypertension, chronic neurological disorders, cerebrovascular accidents, etc., The most common clinical diagnosis among patients with CA-UTI in orthopedics department was found to be road traffic accidents with poly trauma, total hip-replacement, quadriplegia, cord-syndrome, cervical myopathy etc., Among General Surgery patients, the commonest diagnosis was perforation peritonitis, acute/chronic pancreatitis, necrotizing fasciitis and cellulitis. In-case of Neurosurgery patients, head injury and SDH was found to be the commonest cause for chronic urinary catheterization. Among all these 93 CA-UTI patients, the average Foley's catheterization days to develop catheter associated UTI was found to be 3 to 12 days.
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All these documented, 93 CAUTI patients urine samples showed significant growth of ≥10 5 CFU/ml. Similar to others, E.coli was the most common isolate, followed by Klebsiella pneumoniae and followed by other organisms (Fig. 2) 18 . Among Enterobacteriaceae, E.coli was found to be a maximum of 82%, followed by 57% of Klebsiella Pneumoniae isolates were found to be resistant to Ceftriaxone / Cefotaxime. In contrast, the resistance pattern of INICC report (2007) (2008) (2009) (2010) (2011) (2012) says that only 63% of E.coli and 68.4% of Klebsiella pneumoniae isolates only showed resistance towards 3 rd generation cephalosporins 12 . But in case of aminoglycoside (47% gentamicin, 43% amikacin) and carbapenem (60% imipenem, 37% meropenem) resistance, Klebsiella pneumoniae was found to be more resistant than E.coli (Table  3) . Again unfortunately, when compared to INICC consortium report, our Klebsiella pneumoniae and E.coli isolates showed very significant resistance rate towards carbapenems, which is of great alarm in the near future. Towards fluoroquinolone resistance, 85% of E.coli isolates were found to The HAI surveillance activities need to be a combination of both Outcome and Process based surveillance to achieve the target effectively. As there is an urgent increasing need to pool the national HAI data, to do root cause analysis, to formulate implementable infection prevention strategies and to prevent HAI in the future, a proactive surveillance networking among all healthcare system needs to be insisted. Strict hand hygiene practices, bundle care approach and continuous re-enforcement of infection control measures among all the HCW's will be the effective HAI preventive measures.
ConClUSIon
During the three years study period, with strict hand hygiene practices, use of closed drainage system, by implementing and monitoring the catheter insertion and maintenance bundle, strict aseptic non-touch practice and policy adherence monitoring practices, the incidence rate from 7.9 per 1000 catheter days significantly reduced down (2.9 per 1000 catheter days) very close to the benchmark. E.coli and Klebsiella pneumoniae were found to be the most common bacterial pathogen to cause CA-UTI. The moderate to high level of antimicrobial resistance pattern among the uropathogenic isolates creates a great alarming sign for all the stakeholders. Sound knowledge about the need and impact of HAIs and strict aseptic measures may act as a tool to prevent the incidence of device associated infections.
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